North Carolina's Maternal and Child Health Trends, Contributing Factors, and the Demonstrated Benefit of Public Investments by Khachaturyan, Susanna
 NORTH CAROLINA’S MATERNAL AND CHILD HEALTH TRENDS, 
CONTRIBUTING FACTORS, AND THE DEMONSTRATED  
BENEFIT OF PUBLIC INVESTMENTS 
 
By 
Susanna Khachaturyan  
 
 
A paper presented to the faculty of The University of North Carolina at 
Chapel Hill in partial fulfillment of the requirements for the  
degree of Master of Public Health in the 
Department of Maternal and Child Health. 
Chapel Hill, N.C. 
 
November 9, 2018 
 
Approved by: 
 
 
 
 
_____________ 
First Reader  
 
 
_ 
Second Reader  
 
 
 
	
	
2 
Abstract 
The North Carolina Division of Public Health reported that, in 2016, African American 
infants died at more than 2.5 times the rate of white infants, a ratio that has worsened 
from ten years ago. This and others disparities are indicative of poor maternal and infant 
health outcomes that affect many North Carolinians and reflect the many systems and 
policies that impose barriers to health and prosperity. Many of the factors that influence 
maternal and child health are beyond the influence of individual mothers and their 
families. Public policies can address disparities, improve quality of life for North 
Carolina’s communities, and ultimately improve outcomes. However, they require a 
commitment to providing equitable opportunities and public investments that support 
those strategies. Targeted efforts to remove barriers that lead to racial and ethnic health 
disparities and economic injustice are necessary, particularly due to the persistent and 
growing disparities across many measures of health and wellbeing in the state. This paper 
provides an analysis of the factors that drive maternal and child health outcomes, as well 
as family economic conditions, and describes their connections to public policies. 
Examining disparities and the many systems that influence them can inform policies that 
improve health and economic and social wellbeing. Through smart investment of public 
dollars into strategies that are known to work, all North Carolinians can lead healthy and 
prosperous lives. 
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Introduction 
The health of mothers and babies is inextricably linked to a wide range of 
biological, social, and political dynamics. In fact, factors outside of the health care 
system are largely responsible for an individual’s health. It is thought that health care is 
responsible for only 10 to 15 percent of preventable mortality in the United States1 while 
an estimated 75 percent of the determinants of health are due to social factors.2 Today, 
North Carolina families face many barriers to good health and economic prosperity. 
These barriers include costly health insurance coverage, limited access to health and 
mental health care, and low-wage jobs. It is therefore necessary to understand the 
multitude of challenges faced by women and their families in order to eliminate barriers.  
Sustained improvements in health outcomes require long-term investments that 
account for the interconnectedness of health with other systems.1,3,4 The investment of 
public dollars into effective strategies promotes equity by providing services to those who 
need them most.5 When families struggle to meet their basic needs, communities suffer, 
however when all North Carolinians have the opportunities to lead healthy and 
prosperous lives, all stand to benefit. 
 This paper will provide an overview of trends in North Carolina’s maternal and 
child health outcomes, examine health system barriers to health, consider broader 
challenges to prosperity that families face, discuss strategies to mitigate barriers through 
public investments, and offer evidence-based policy recommendations. 
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Trends in Maternal and Child Health Outcomes in North Carolina 
Three commonly used measures to track the health of mothers and babies are 
infant mortality, pregnancy-related or maternal mortality, and low birthweight births. 
Each measure is influenced by many different factors and, as a result, they each provide 
unique insights into the health of the population, as well as the forces that influence them. 
Infant mortality is defined as the number of deaths prior to age one and is 
typically reported as the rate of deaths per 1,000 live births. In 2011, the most common 
causes of death among infants in the United States were birth defects, preterm and low 
birth weight births, sudden 
infant death syndrome, 
pregnancy complications, 
and accidents.6  
In North Carolina, 
the overall infant mortality 
rate has remained steady 
since 2010, however there 
are large and persistent differences when disaggregated by race and ethnicity (Figure 1). 
African American infants in North Carolina experience the highest rate of infant 
mortality, more than twice the rate of white infant mortality, and the majority of African 
American infant deaths are attributable to preterm births and the complications that arise 
from them.7 The infant mortality rate among American Indians was not recorded in North 
Carolina prior to 2013, and it quickly declined from 11 deaths per 1,000 live births in 
2013 to 7.6 deaths in 2016. The rate of Hispanic infants has varied, with a range of 2.5 
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deaths per 1,000 live births, between 2010 and 2016 but has remained slightly below the 
overall infant mortality rate, as have the rates of white and other non-Hispanic infants. 
 Pregnancy-related deaths are the deaths that occur during pregnancy or within 
one year after the end of a pregnancy due to causes that are related to or aggravated by 
the pregnancy.8 In North Carolina, and in many other states, these deaths are identified by 
a Maternal Mortality Review Board, which carefully examines available records to 
determine whether or not a death can be attributed to pregnancy. These deaths are 
typically reported as a ratio, calculated as the number of pregnancy-related deaths per 
100,000 live births.  
The pregnancy-related mortality ratio has rapidly increased nationally over the 
past 30 years and has fluctuated a great deal over the past 15 years in North Carolina 
(Figure 2). Prior to 2008, pregnancy-related deaths affected a greater proportion of 
African American women compared to other racial and ethnic groups. However, since 
2009, white women have experienced a higher ratio of pregnancy-related mortality. The 
ratio for Hispanic, American Indian, and other Asian women has remained low, though 
some years have seen increased ratios. The direct causes of pregnancy-related mortality 
include cardiovascular 
diseases, infection, 
hemorrhage, 
cardiomyopathy, 
thrombotic pulmonary 
embolism, 
cerebrovascular 
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accidents, and hypertensive disorders during pregnancy.8 It has been estimated that as 
much as 40 percent of pregnancy-related deaths are preventable.9 
Similar to pregnancy-related deaths is the measure of maternal deaths, which are 
those that occur during pregnancy or within 42 days of the end of the pregnancy due to 
causes related to or aggravated by the pregnancy, as defined by the Centers for Disease 
Control and Prevention.10 The primary underlying causes that lead to these deaths are 
cardiovascular and coronary conditions, infection, hemorrhage, and mental health 
conditions. These deaths are typically reported as a maternal mortality rate, or the number 
of maternal deaths per 100,000 live births. This rate is often similar to the pregnancy-
related mortality ratio and the two are often used interchangeably. Both are important for 
understanding why women die from problems related to their pregnancy and how they 
can be prevented. 
 Low birthweight (LBW) births are those weighing less than 5.5 pounds. 
Premature birth and fetal growth restrictions are the largest contributors to low 
birthweight (LBW) births11 and account for approximately 8.2 percent of births in the 
United States.12 Very low birthweight (VLBW) births, defined as those less than 1500 
grams (or <3.3 
pounds), affects 1.4 
percent of all births.12 
In North Carolina, 
VLBW births affect 
African American 
infants at more than 
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twice the rate of white infants, a trend that has remained true for over 6 years (Figure 3). 
VLBW births remained steady for white and Hispanic women from 2010 to 2016. 
The root causes of LBW, VLBW, and preterm births largely reflect poor maternal 
health as a result of poverty, discrimination, and systemic racism.13 Risk factors for LBW 
and VLBW births include maternal behaviors such as smoking and drinking alcohol, in 
addition to other factors such as low socioeconomic status, domestic violence, uterine 
infections, and inadequate maternal weight gain. LBW and VLBW infants are at a greater 
risk of respiratory complications, bleeding of the brain, digestive system damage, eye 
damage, infection, and more.11 The harmful effects are not limited to infancy, however, 
and long-term problems such as diabetes, heart disease, and high blood pressure have 
been documented later in life for individuals born LBW or VLBW.11  
Morbidity and mortality among maternal and child populations is detrimental to 
families and communities. Understanding the current trends, as well as direct and indirect 
causes of adverse maternal and child health outcomes, is essential to developing 
strategies to improve them. Improving maternal and child health outcomes is especially 
important among African American women and children, who experience more adverse 
outcomes by many measures, compared to women that belong to other racial and ethnic 
groups.   
 
Health System Structures Pose Barriers to Equity 
 The laws, policies, and procedures that govern the operation of organizations, 
institutions, and local, state, and national governments determine how health services can 
be accessed and used. These important social and structural elements can serve as barriers 
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or facilitators to optimum health outcomes. This section will examine how policy-level 
decisions can affect the health of mothers and children in North Carolina by exploring 
connections to three elements of access to health care - health insurance, hospitals, and 
the health care workforce. 
Health insurance is a notable example of how health systems can affect health. 
Eligibility for health insurance is primarily defined by state and federal policies, and 
these determine who can access coverage and services, and at what cost. Table 1 shows 
that in North Carolina, most of the total population has employer-sponsored health 
insurance or is the dependent of someone with employer-sponsored insurance, followed 
by Medicaid, Medicare, non-group coverage such as through the Health Insurance 
Marketplace, and other types of group coverage such as through the military or Veterans 
Affairs. In 2016, over 1 million individuals were uninsured in North Carolina, 
representing 11 percent of the population.  
 
Data show that lack of insurance due to ineligibility or cost disproportionately 
affects communities of color15 and contributes to worse health outcomes.16,17 The passage 
of the Affordable Care Act (ACA) in 2010 greatly reduced the number of uninsured 
nonelderly Americans, from 44 million in 2013, prior to its full implementation, to below 
Table 1. Health Insurance Coverage of the Total Population in North Carolina, 201614 
Insurance Type Percent Number of People 
Employer-sponsored  45 4,570,000 
Medicaid 18 1,787,900 
Medicare 15 1,478,000 
Non-group coverage 9 863,500 
Other public 3 281,800 
Uninsured  11 1,087,000 
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28 million in 2016.18 In 2017, the Kaiser Family Foundation conducted an analysis of 
U.S. Census Bureau survey data, which revealed that 75 percent of uninsured individuals 
lived in a family with one or more full-time worker, and 45 percent of uninsured adults 
cited high costs as their reason for being uninsured.18 The unaffordability of health 
insurance after the ACA’s implementation is, in large part, the result of a 2012 Supreme 
Court ruling in the case National Federation of Independent Business (NFIB) v. 
Sebelius.19 The decision ruled, in part, that the decision on whether or not to expand 
Medicaid coverage should be left with individual states, and that it was constitutionally 
coercive for the federal government to mandate expansion for all states.  
 This important decision resulted in what is commonly referred to as the “coverage 
gap” in states that have not expanded Medicaid. Individuals in the coverage gap are 
simultaneously ineligible for Medicaid coverage and ineligible for subsidies in the Health 
Insurance Marketplace that would put the cost of health insurance within financial reach. 
In North Carolina, there are an estimated 626,000 people in the coverage gap, accounting 
for over half of the state’s uninsured population.20 Since the 2012 decision, 34 states and 
the District of Columbia have expanded Medicaid, and an additional three states will be 
voting on the issue in their 2018 election.21  
While Medicaid expansion can vary by state, the central tenet is to increase access 
to Medicaid coverage by eliminating categorical eligibility requirements, which bar 
certain groups of individuals from coverage regardless of their income. For example, 
North Carolina parents must earn below 43% of the Federal Poverty Level22 – amounting 
to $667 in monthly income for a family of three23,24 – in order to be eligible for coverage 
in 2018. Meanwhile, childless adults are categorically ineligible for Medicaid regardless 
	
	
10 
of their income. As a result, parents and childless adults are the two demographics of the 
population that would benefit the most from Medicaid expansion.25 
For many low-income mothers, these systems and policies mean they can obtain 
access to Medicaid only when pregnant, and lose access after 60 days postpartum.26,27 
Despite evidence pointing to the need for a continuum of care,28,29 these systemic factors 
erect barriers for low-income women who are in many ways the most vulnerable. 
Hospital locations and characteristics. Hospitals serve as the crux of our health 
care delivery system. They are where most people go to receive care for routine or urgent 
services, and where most people go at the onset of labor. In fact, childbirth was the 
leading reason for hospital stays in 2011.30 When access to hospitals – and the supplies 
and trained health professionals they supply – is limited, this can affect the frequency of 
care administered, thereby playing a role in maternal and child health outcomes. 
 Data from the Cecil G. Sheps Center for Health Services Research indicate that 
nine North Carolina hospitals closed between 2005 and August 2018 (Figure 4), with two 
closures occurring in 2017 alone.31 As North Carolina’s hospitals and their accompanying 
maternity wards continue to close, this poses additional challenges to communities that 
may have to navigate 
difficult roads and 
travel long distances 
to receive routine 
care, including 
prenatal care, 
particularly at risk-
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appropriate facilities. Research shows that when the distance to appropriate facilities 
increases, so, too, does the risk for obstetric complications.32 
Hospital and maternity ward closures serve as a barrier to optimal maternal and 
child health. Figure 5 displays county-level data for eight North Carolina counties that 
have experienced hospital closures since 2005 for which post-closure data are available 
for comparison.31,33 One hospital closure in Blowing Rock, North Carolina is located 
along the border of two counties, Watauga and Caldwell, however this represents one 
closure. These data cannot definitively attribute spikes in infant mortality to hospital 
closures, and many are based on small, and therefore unstable, sample sizes.33 However, 
examining data shortly before and after closures suggest that in the immediate aftermath 
of a hospital closure, typically in the same year or one year later, many counties 
experience noticeable increases in their infant mortality rate, as seen in Figure 5 below.  
 
Closures of rural hospitals have become increasingly common, particularly in 
states such as North Carolina, which have chosen not to expand Medicaid. This is the 
product of two phenomena. First, states that have not expanded Medicaid have 
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measurably higher uninsured populations.20,34,35 A 2018 report by the U.S. Census Bureau 
found that for states that expanded Medicaid prior to January 2017, the average uninsured 
rate was 6.5 percent compared to 12.2 percent in states that did not expand.36 Second, 
when hospitals care for a larger proportion of uninsured patients, this means a larger 
proportion of the hospital’s services are uncompensated by insurance companies, thereby 
challenging a hospital’s ability to remain in business. In contrast, hospitals in states that 
have expanded Medicaid generally serve populations with lower uninsured rates, and 
with more patients receiving Medicaid, this allows hospitals to be reimbursed for the 
services they provide.37,38 In a study published in 2018, researchers examined the rates of 
hospital closures in expansion and non-expansion states by comparing the pre-expansion 
period (2008 to 2012) to more recent years (2015 to 2016). They found that non-
expansion states experienced an increase in hospital closures (0.43 additional closures per 
100 hospitals; p < .05) while expansion states experienced a decrease in hospital closures 
(0.33 fewer closures per 100 hospitals; p < .05).39 This suggests that many hospital 
closures are preventable through the expansion of Medicaid,39 and action taken to keep 
them open, in turn, may positively affect the health of the communities they serve. 
Hospitals serve as essential resources, particularly in rural communities. 
However, there is some evidence that a hospital’s patient volume directly influences the 
quality of care provided.40 This is especially true when complex surgical care is needed.41 
While rural hospitals may be an important first-line of care for many, the ability to refer a 
high-risk pregnancy or complicated labor to a hospital with greater resources and 
expertise can make substantial differences in the quality of care delivered. This is 
demonstrated through fewer instances of pregnancy-related mortality41 and neonatal 
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mortality42 at high-volume hospitals. Thus, while hospitals themselves are important, 
their proximity to hospitals with greater capacity can mean the difference between life 
and death for many mothers and infants.  
 Health professionals. Access to appropriate types of providers can create 
challenges to care, particularly in rural areas. North Carolina’s maldistribution of 
providers, where there are higher ratios of providers in urban areas compared to rural 
areas, contributes to the disparities that manifest in outcome measures. Figure 6 illustrates 
the geographical disparities in the types of maternal health-related providers by county 
tier. Tier 1 counties have 
high rates of poverty and 
are typically rural, whereas 
Tier 3 counties have 
higher median household 
incomes, lower 
unemployment rates, and 
are typically urban. Tier 1 
counties are predominantly in eastern North Carolina (Figure 7), where the greatest 
proportion of African Americans in the state live.43 This population also experiences the 
poorest maternal and child health outcomes by many measures (Figures 1-3). The lower 
rate of providers per population in counties with higher rates of poverty suggests that a 
lack of access to appropriate providers may be another driver of adverse maternal and 
child health outcomes in North Carolina.	 
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Cultural 
competence is another 
important component of 
the health workforce and 
has gained increased 
recognition as a strategy 
to reduce health 
disparities. Cultural competence refers to the skills, knowledge, attitudes, and behavior a 
pregnant woman may have about pregnancy or birth should guide the care she receives. 
A health professional’s ability to understand and respond to a woman’s unique needs can 
affect the patient’s trust and satisfaction with the provider and health system as a whole. 
It is often said that cultural competence cannot be taught in a classroom. Instead, one way 
to promote a culturally competent health workforce is to recruit health professionals with 
diverse racial and ethnic backgrounds.44  
While North Carolina’s health workforce has become increasingly diverse over 
time, data suggest that minorities are still underrepresented in the workforce.45 A 2012 
analysis by the Sheps Center revealed that 17 percent of North Carolina’s health 
workforce is nonwhite, while 33 percent of residents are nonwhite. These differences are 
most notable among Hispanic practitioners, with one provider for every 348 Hispanic-
identified individuals, and African American practitioners, with one provider for every 
106 African American-identified individuals. One study from a national survey found 
that while black physicians account for 4 percent of physicians in the United States, they 
cared for 25 percent of African American patients; similarly, while 5 percent of 
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physicians are Hispanic, they care for 23 percent of Hispanic patients.46 These findings 
led researchers to suggest that black and Hispanic physicians serve communities with 
predominantly black and Hispanic identities, and that health care consumers have a 
preference for providers of their same identity when the option is available. These and 
other findings suggest that patient-provider racial concordance has a positive effect on the 
patient’s clinical experience,47 and that increasing the diversity of health care 
professionals is in the best interest of those seeking care.  
 
Structures Beyond the Health System Pose Barriers to Health 
In addition to the structural barriers that exist in the health system, many barriers to 
maternal and child health exist in society’s broader systems. Families today face a 
barrage of challenges, ranging from unaffordable childcare to inadequate wages to a lack 
of affordable housing. This section explores how systems beyond health care – including 
poverty, jobs, housing, childcare, and workplace policies – affect family prosperity and, 
as a result, maternal and child health. 
Poverty. The percentage of North Carolina’s population living in poverty averaged 
14.3 between 2015 and 2017.48 This is based on the Supplemental Poverty Measure 
(SPM), a figure often used in addition to the official poverty measure because its poverty 
threshold better represents the current cost of basic needs such as food, housing, clothing, 
and utilities.49 In contrast, the outdated official measure determines its poverty threshold 
based on three times the inflation-adjusted cost of a minimum food diet in 1963 and does 
not fully capture the types of income and expenditures a family may have.48,50 While the 
two rates are often similar, the SPM poverty rate is typically higher because of these 
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methodological differences. These discrepancies are not trivial, however, and one 
percentage point can alter the eligibility of thousands of low-income families to access a 
wide range of means-tested programs, including Medicaid, Children’s Health Insurance 
Program (CHIP), Head Start, Supplemental Nutrition Assistance Program (SNAP, 
formerly “Food Stamps”), and many more.48  
Disaggregated national data reveal that poverty is more prevalent among non-White 
individuals, with 21 percent of Black individuals, 18 percent of Hispanic individuals, and 
10 percent of Asian individuals experiencing poverty compared to 8.7 percent of non-
Hispanic whites.51 Across all racial and ethnic demographics, women experience higher 
rates of poverty compared to men.51,52 While the poverty rate provides some insights into 
economic wellbeing, it is necessary to closely examine the obstacles to economic justice. 
Jobs. Most families living in poverty are working but earn wages that are insufficient 
to help them meet their basic needs.53 The Economic Policy Institute estimates that in 
2017, 11 percent of workers in the United States earned poverty-level wages, meaning 
that a family with one full-time year-round worker would remain below the federal 
poverty guideline for their family size. For a family of four, this would mean earning 
below $24,600 in annual income54, or under $11.83 per hour for 40 hours per week. 
However many workers earn below that amount. In 2017, as many as 4.5 percent of 
North Carolinians, amounting to 82,000 workers, earned the federal minimum wage of 
$7.25 per hour or less, a pay rate in effect since 2009.55 National data reveal that 63 
percent of workers earning the minimum wage or below are women.55 
The proliferation of low-wage jobs56 in combination with slow wage growth57 hurts 
North Carolina’s mothers and children. These seemingly unrelated economic forces 
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negatively affect families’ abilities to live prosperous lives and plan for their future. 
Instead, families are left with few options but to accept jobs for little compensation. With 
wages that have not kept up with inflation, this means more North Carolinians struggle to 
pay for basic needs for which costs continue to increase, including housing and childcare. 
 Affordable housing has become a national crisis, and North Carolina is no 
exception.58 Affordable housing is defined by housing that costs no more than 30 percent 
of a family’s gross income.59 Many families face a housing cost burden, and many live in 
sub-standard housing as a way to overcome high costs. In North Carolina, an estimated 
43 percent of renters are unable to afford a modest 2-bedroom apartment, and over 
500,000 people in the state pay over half of their income on housing.60 Barriers to 
affordability lead families to resort to overcrowded and inadequate housing options. In a 
statewide study conducted by UNC-Chapel Hill’s Center for Urban and Regional Studies, 
researchers examined renter-occupied housing units and found that over 5,000 lacked 
complete plumbing facilities, and nearly 15,000 lacked complete kitchen facilities.61 
These and other poor housing conditions have been linked to health issues including lead 
poisoning, psychological stress, respiratory infections, and injury due to unsafe 
structures62 that place maternal, infant, and child populations at risk for adverse 
outcomes.  
Childcare is yet another barrier families experience. In 2017, the cost of high-quality 
childcare was a median $832 per month per infant or toddler at market rate in North 
Carolina.63 This is greater than the cost of rent for a two-bedroom apartment, which 
averages $796 at Fair Market Value in the state.64 As a result, many families make the 
decision to forgo potential income in order to avoid paying the high cost of childcare. In 
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survey findings published by the Center for American Progress, 77 percent of participants 
with children under age 5 indicated that childcare considerations had a negative impact 
on their career by preventing them or an immediate family member from accepting a job 
or promotion, working fewer hours, or not being able to pursue new skills.65 Prohibitively 
high childcare costs prevent workers from gaining new employment or advancing their 
skillset, further holding back the economic potential of families. 
Workplace policies. Finally, the lack of paid family leave options mean that many 
women have to make the difficult choice between nursing their newborn and keeping 
their job. In 2012, 41 percent of workers lacked access or eligibility to Family Medical 
Leave Act (FMLA) benefits, which provides 12 week of unpaid leave and job 
protection.66 Forty-six percent of respondents eligible for FMLA did not use the benefit 
due to the unaffordability of taking unpaid leave, according to a study prepared for the 
U.S. Department of Labor.66 That this important option, allowing women to recover from 
childbirth and tend to their newborn, is inaccessible to many highlights the economic 
injustices women face, particularly those in low-income families. 
 Paid leave, childcare, housing, jobs, and poverty represent a small sample of the 
factors that affect the lives of North Carolinians. Many are tied to the choices of 
policymakers at all levels, however the effects are experienced widely and affect the 
everyday decisions and sacrifices that families must make to get by. 
 
Strategies to address barriers to healthy maternal and child populations begin with 
the investment of public dollars 
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Public investments, contrary to being seen as a burden on the free market, can 
have positive effects on the greatest number of people. Spending on health, education, 
infrastructure, and more, are investments in human capital; they create public services, 
which contribute to the equitable redistribution of income.5 These investments enable 
people and families to more fully participate in their communities and to the economy, 
and thereby increase the capacity for future public investments. 
 
Public Spending Invests in Infrastructure and Human Capital 
Public spending is the use of government funds to provide public goods and 
services such as education, roads and highways, parks, safe drinking water, waste 
management, and public health. For federal, state, and local governments, taxes are the 
primary source of revenue for public spending.67 In fiscal year 2016-2017, the federal 
government generated 48 percent of its revenue through individual income taxes, 35 
percent through payroll taxes, 9 percent through corporate income taxes, and the 
remaining 8 percent on excise, estate, and other types of taxes.68 In North Carolina’s 
2016-2017 fiscal year, individual income taxes accounted for 53 percent of the state’s 
general fund revenue while 31 percent came from sales and use tax, 6 percent from 
corporate income and franchise tax, 3 percent from alcohol and tobacco tax, 4 percent 
from non-taxes such as investment income, and 3 percent from other types of taxes.69 
Threats to these important sources of government income come in the form of tax rate 
decreases and other changes to the tax system. Tax rate decreases of any form decrease 
government revenue, and in order to balance their budgets, states must decrease their 
spending on important services.  
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While public spending can improve equity, tax systems can undermine equity. 
Regressive tax systems are those that tax lower-income people at a higher rate than 
higher-income people. A 2018 analysis by the Institute on Taxation and Economic Policy 
showed that in North Carolina, the lowest 20 percent of wage earners – those earning less 
than $17,800 in family income – were taxed an effective rate70 of 9.5 percent compared 
to the 6.4 percent effective tax rate for the top 1 percent of earners – those earning more 
than $477,500 in family income.71 
 One feature of North Carolina’s tax system that exacerbates the burden on lower-
income families is the flat rate system whereby individuals at all income levels are 
charged the same rate on their personal income. Table 2 displays tax rates in North 
Carolina since 2008, illustrating the shift from the graduated tax rate system in effect 
prior to 2013 whereby those with higher incomes 
were taxed a higher marginal rate, in addition to the 
gradual decline in the flat rate since 2014. As of 
2018, the annual loss in state revenue as a result of 
the cumulative changes in the tax code will total 
$3.5 billion.73  
 
Increased public investments across sectors leads to improved health outcomes 
Compared to other higher income countries, the United States spends the greatest 
proportion of money, as a percentage of gross domestic product (GDP), on health care, 
yet has worse health outcomes across all age groups.74,75 While this seems to suggest that 
Table 2. North Carolina 
Personal Income Tax Rates72 
Year Rate(s) 
2019 5.25% 
2017-2018 5.499% 
2015-2016 5.75% 
2014 5.8% 
2008-2013 6%, 7%, 7.75% 
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higher spending does not improve health outcomes, there is more to this story that 
explains these trends. 
It is widely understood by the health community that social factors affect health.76 
In addition, social service spending can have positive effects on public health because 
they target the root causes of many factors that can exacerbate health problems.74,75 These 
services include investments in housing, unemployment, disability benefits, and other 
supports. Other higher income countries have long-recognized the need to invest in these 
services.74,75 For example, in an analysis of health and social services spending among 
OECD (Organization for Economic Cooperation and Development) countries, 
researchers found that a higher ratio of social service spending to health service spending 
is linked with improved population health outcomes including life expectancy, infant 
mortality, maternal mortality, and low birth weight.74  
In addition to national spending, these trends remain true at the individual state 
level, with increased social service spending linked to improved population health 
outcomes. For example, after adjusting for demographic characteristics and economic 
factors, one study identified a wide range of investment across state spending for social 
services and health care services. Researchers found that states with higher ratios of 
social and public health spending compared to health spending have better population 
health outcomes, including lower rates of infant mortality as well as adult asthma and 
type 2 diabetes.77 Thus, investments that improve the factors that are known to impact 
health can in turn improve outcomes, particularly for maternal and child populations. 
Studies examining the types of social spending that have the greatest impact 
highlight opportunities for investments. Many studies that compare health care spending 
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to social service spending include public health spending as social service expenditures, 
because much of public health spending focuses on addressing social determinants, 
unlike health care spending. Moreover, public health interventions conducted by local 
health departments are associated with improvements in population health outcomes.78,79 
Public health departments are an important component of the safety net and deliver 
essential services including immunizations and infectious disease control, health 
education, smoking cessation, and much more. While evidence from the literature does 
not show that public health spending in itself can reliably help to reduce health 
disparities, targeted programming can reduce disparities in health outcomes across racial 
and ethnic groups.80 
Despite evidence that public health investments improve health outcomes, these 
services are often cut due to competing priorities. However, there is a large body of 
evidence to support the need for increased investments in interventions that work. One 
systematic review of over 50 studies examined various types of public health 
interventions and their return on investment (ROI), or net benefit, and cost-benefit ratio 
(CBR).81 The study found that public health intervention through legislative action had 
the highest median ROI across studies, however all studies revealed that public health 
interventions result in substantial cost saving, with a median ROI of 14.3 and a median 
CBR of 8.3. While these values do not fully capture the benefits and cost-savings in the 
long-term, they reveal the considerable benefits of public health interventions even after 
accounting for the costs invested. 
Research examining the linkages between government spending and population 
health demonstrate the strong positive correlation between life expectancy and public 
	
	
23 
spending on education.82 Thus, investments in human capital through quality education 
and training translate into better long-term health outcomes because they improve labor 
market opportunities, which in turn improve access to health care and promote healthier 
behaviors.  
In a 2012 report, the Institute of Medicine cited strategies to promote population 
health and prevent disease and injury.4 The report highlights specific areas – including 
transportation, housing, food, and parks and recreation – that affect where individuals and 
families live, work, and play. Among the strategies are the need to ensure access to 
quality water, food, air, and other essential resources; improve the social and physical 
environments of communities; and pass and enforce laws and policies that protect and 
prioritize health. These findings, taken together with trends in national and state spending 
presented in the following pages, indicate that increasing spending beyond the traditional 
scope of health services is necessary to improve the health of communities. 
 
Public investments that provide supports for low-income families play a key role in 
health and promote health equity 
Social policies –including Medicaid, SNAP, and WIC – serve as important safety 
net programs by supporting millions of North Carolinians each year. This section will 
describe the benefits, and positive effects these programs have on their beneficiaries. 
Medicaid is funded through federal-state partnerships and, in North Carolina, 
provides health care coverage to over 2 million low-income children, pregnant women, 
seniors, and people with disabilities.83 In addition to the mandatory benefits, North 
Carolina Medicaid services include dental care, vision services, prescription drugs, 
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medical equipment such as wheelchairs and glucose monitors, home health services, and 
more, thus providing comprehensive care for those who are eligible to receive it. 
Medicaid eligibility varies by state.84 In North Carolina’s non-Medicaid expansion 
environment, eligibility is limited to certain categories of individuals who are subject to 
income and resource tests. Table 3 below illustrates income eligibility by group.  
Table 3. North Carolina Medicaid Income Eligibility Guidelines85 
Group Eligibility (Percent FPL) 
Children 216% 
Pregnant Women 201% 
Parents 43% 
Childless Adults 0% 
Seniors & People with Disabilities 100% 
  
The inflation-adjusted investments in North Carolina’s Medicaid services for 
children and families have remained somewhat constant, and have slightly declined, over 
the past eight years (Figure 8). However, overall enrollment over the past decade has 
steadily increased by 53 percent.86 Over the past five years, the enrollment increase has 
largely been due to an increase in the number of children in North Carolina’s Children’s 
Health Insurance Program (CHIP) who became eligible for Medicaid as a result of the 
ACA. While children make up the majority of North Carolina’s Medicaid beneficiaries, 
they represent one quarter of expenditures; instead, the majority of Medicaid 
expenditures go towards the aged, blind, and disabled eligibility groups.86  
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In a 2013 landmark study 
conducted in Oregon, uninsured, 
low-income, able-bodied adults 
were selected in a lottery to be 
able to apply to receive Medicaid 
coverage.87 Researchers examined 
the financial and health effects of the program on individuals in the study approximately 
two years after the lottery. Through over 12,000 survey responses, they found that people 
with Medicaid coverage had statistically significantly higher rates of medication use for 
the treatment of diabetes and depression, fewer diagnoses of depression, greater use of 
preventive care, and report an improved health-related quality of life compared to one 
year earlier, as compared to the uninsured group. The study also found that those with 
Medicaid coverage had lower out-of-pocket spending for medical expenses, fewer 
incidences of medical debt, and reported fewer instances where they needed to borrow 
money to pay bills or skip a payment. These findings demonstrate the positive health 
effects that Medicaid has on adults with low incomes given the opportunity to receive 
coverage through Medicaid as compared to remaining uninsured, and the measurable 
results after only two years.  
The Supplemental Nutrition Assistance Program (SNAP), formerly called “food 
stamps”, is a federal food assistance program that provides help for families who earn 
low incomes, seniors, and people with disabilities. In 2017, the program provided 
assistance to an average of 1.5 million North Carolinians, or over 700,000 families. The 
benefit in North Carolina averaged a modest $119 per person per month, or $246 per 
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household per month in fiscal year 2016.88 Households that receive SNAP benefits are 
less likely to experience food insecurity, defined as lacking consistent access to nutritious 
food, after six months of being enrolled in the program. Additionally, they reap the 
benefits of consistent access to nutritious foods including improved current and long-term 
health, reduced psychological stress, and reduced health care costs.89 
Eligibility for SNAP is based on both income and work requirements. Depending 
on household size, the gross monthly income cannot exceed 130 percent of the Federal 
Poverty Guidelines and net monthly income cannot exceed 100 percent; these values also 
determine the maximum monthly benefit amount.90 In addition, the program requires that 
adults who do not meet exemptions are registered for work, accept a job if offered, or 
participate in an employment and training program. Children and pregnant women are 
exempt from these requirements, as are seniors and individuals with a physical or mental 
disability. Changes were proposed earlier in 2018 that would impose more stringent work 
requirements; however SNAP proponents have highlighted likely harm to children and 
families, as well as the realities of the labor market as criticisms of the proposed 
changes.91 
The Women, Infants, and Children (WIC) is a federal program that provides 
nutritional support to eligible pregnant and postpartum women, breastfeeding women 
who have had a baby in the past 12 months, and children up to five years of age. 
Recipients must earn an income below 185 percent of the Federal Poverty Guidelines, 
and be identified as nutritionally at-risk by a health professional. In North Carolina, the 
WIC program serves 270,000 women, infants, and children each month.92 The program 
has contributed to dramatic declines in adverse outcomes including perinatal death.93 It 
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has also been linked to decreases in the incidence of low birth weight and pre-term births 
by 3.3 percent and 3.5 percent, respectively. Additionally, between 1980 and 1992, 16 
percent fewer children were diagnosed with an iron deficiency while enrolled in the 
program. WIC helps to fill a necessary gap in the health and nutrition for vulnerable low-
income pregnant and nursing women and their children.  
 Title V funds, also known 
as the Maternal and Child Health 
Block Grant, is jointly funded 
through state and federal funds and 
serves as a key support for 
promoting health among maternal 
and child populations. Services 
covered under the block grant fall into four main categories: direct health services, 
enabling services, population based services, and infrastructure building services. State 
requests for funds must be based, in part, on a needs assessment and based on those 
findings states must identify strategies to meet their objectives. In 2016, the North 
Carolina Title V program reached over 800,000 people including pregnant women, 
infants under one, children, adolescents, and children with special health care needs.94 
While these funds are small compared to other programs (Figure 9), investments are 
leveraged to increase access and improve care for low income and disenfranchised 
families, promote health equity, and address social determinants.95 
Medicaid, SNAP, WIC, and Title V are only a few examples of the programs that 
serve maternal and child populations in North Carolina. These and other publicly funded 
	
	
28 
programs serve as a safety net by assisting individuals and families who have low 
incomes with essential services. These programs not only provide services to meet health 
care and nutritional needs, but also work to address many of the factors that influence 
overall health. These include the transportation assistance that Medicaid offers its 
beneficiaries, breastfeeding support for WIC recipients, employment and training 
supports for those receiving SNAP, and home visits offered to postpartum women 
through the Title V program. While these services are effective at addressing many 
determinants of health, there are additional legislative approaches that can be used to 
better support families and promote equity, many of which are described below.  
 
Summary and Policy Recommendations 
In order to create sustainable improvements in health, economic justice, and family 
wellbeing, changes at many levels are necessary. Implementing these changes requires 
recognition of the positive impact that state spending can have on the health of North 
Carolina’s mothers and children, in addition to the connectivity of other relevant sectors, 
such as jobs, housing, and more.  
1. Increase access to affordable quality health care for all, because healthy infants 
and children need healthy parents. In addition to traditional health care, improving 
access to ancillary services such as childbirth education classes, mental health 
services, breastfeeding support, and parenting support groups are essential for 
providing parents with the tools they need to help their family do well. Many of the 
legislative tools to accomplish this are already in use in many other states and have 
been shown to be effective, including: 
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a. Increasing access to Medicaid and the essential services it provides to families 
with low incomes by expanding Medicaid to all low-income individuals. 
Additionally, reject proposed work requirements, which take away health care 
from those who need it most, pose administrative hurdles, and fail to account 
for the job market by forcing workers into low-paying jobs.96 
b. Lengthening the period for which a person can receive pregnancy Medicaid to 
ensure optimal postpartum and interconception care. Currently, women in 
North Carolina lose pregnancy Medicaid after 60 days postpartum, however 
problems can arise after this time and care should be provided beyond this 
arbitrary time frame. 
2. Strengthen families and communities by improving economic opportunities. 
When employers support individuals by paying them a living wage and ensuring 
access to paid leave, parents can better support their family’s health and help their 
infants and children to succeed in all aspects of life. North Carolina can achieve this 
by passing legislation that would: 
a. Increase the state’s minimum wage beyond state employees so that all 
individuals and families have the economic opportunity to succeed, since 
current wages are insufficient to keep families out of poverty. 
b. Ensure that all workers have access to paid leave so that individuals can care 
for themselves and family members in the event of illness and take time off to 
welcome an infant. 
3. Address social and economic inequities and provide additional support for 
families who need it so that all families have an equitable chance at health and 
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prosperity. Given that so much of an individual’s health is determined by factors 
outside of the health care system, ensuring that other needs are met will go a long 
way in supporting the needs of all families. Ways to accomplish this include: 
a. Committing to ongoing, sustained investments in affordable housing, nutrition 
programs, safe communities, and increased access to high quality childcare, 
which serve as the foundation for strong North Carolina families. 
b. Increasing access to quality education at all levels and improving access to 
affordable early childhood education. Early intervention is important for 
future success, and education is the key to good jobs that help to lift families 
out of poverty. 
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